The equation of gluodynamics with modified integral kernel is solved up to 2NLO (nextto-next-to-leading order) and 3NLO (next-to-next-to-next-to-leading order) in perturbative QCD.
Introduction
A process of the multiple particle production is of the greatest importance in high-energy particle interactions. To describe it, a system of coupled QCD equations has been elaborated [1] [2] [3] . In case of the running coupling constant, these equations can be solved only within the perturbative QCD [4, 5] . Usually one starts with a more simple case of gluodynamics, i. e. setting aside the quark interactions. It gives a chance to draw some conclusions about behavior of the moments of multiplicity distributions in gluon jets. Taking quarks into account does not significantly affect the results and leaves their qualitative features unaltered [6, 7] . Therefore the case of gluodynamics is considered in the paper.
I. 2NLO and 3NLO perturbative solutions of the gluodynamics equation
The following equation describes gluon interactions without quarks:
Here
-generating function of the multiplicity distribution, P n is parton multiplicity distribution in gluon jet, z -auxiliary variable; G'(y) = dG/dy, ɭ = ln(pș/Q 0 ) = ln(2Q/Q 0 ) -jet evolution variable, which determines the energy scale, p is initial parton momentum, ș -the angle of divergence of jet (assumed to be small and constant), Q -the jet virtuality The kernel of the equation
. The nuclear QCD factor N s usually is inserted into the kernel in the following way [8, 9] :
accentuates the change of ratio between the soft and hard parts of parton spectrum in the nuclear media. The singular part 1/x describes low-energy particles, and when the N s > 1 emerges in numerator, the soft part of spectrum is spreading, i. e. the number of soft emitted gluons increases. It simulates the softening of the spectrum of produced particles due to their rescattering in the nuclear media. In our case it is convenient to choose the kernel as . This function has one minimum, located at In the 3NLO approximation (keeping the -order terms) we come to the following equation: (ȗ -Riemann zeta function) [11] . 
Comparison with simulated data
In order to ascertain which approximation better corresponds with experimental data, the simulated multiplicity distributions for nuclear collisions of p-Pb and Pb-Pb at the 200A GeV and 546A GeV energy were examined. Using them, the H q values were calculated and their graphs were plotted (fig. 4, fig. 5 ). One can see that the behavior of H q is more precisely fitted by 3NLO approximation, since the first root of H q moves to the left when N s is growing, and amplitude of oscillations decreases. Comparison of fig. 3 and fig. 4 permits to estimate the value of N s for Pb-Pb collision: N s § 1,0 for 200A GeV and N s § 1,04 for 546A GeV. 
